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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide manufacture of a semiconductor 
device which restrains plug loss of a W (blanket tungsten) plug and 
trenching. 

SOLUTION: A contact hole C is formed in an interlayer insulating 
film 2 on a Si substrate 1, and a Ti film and a TiN film are 
sequentially formed on the interlayer insulating film 2, thus 
forming an adhesion layer 3 made of a TiN/Ti double-layer film. 
After a W film 4 is formed on the adhesion layer 3, the W film 4 
and the adhesion layer 3 are etched back until the surface of the 
interlayer insulating film 2 is exposed, thus forming a W plug in 
the contact hole C. The thickness of the TiN film of the adhesion 
layer 3 is caused to be 150-200nm, and etch back of the adhesion 
layer 3 is carried out in two steps, that is, a first etching 
process by a low-sputtering RIE (reactive ion etching) method and a 
second etching process by a high-sputtering RIE method. The first 
etching process of the etch back of the adhesion layer 3 is stopped 
shortly before the surface of the interlayer insulating film 2 is 
exposed, and the surface of the W film 4 is caused to protrude from 
the surface of the adhesion layer 3 . — 
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ABSTRACTED -PUB -NO: JP09321141A 
BASIC-ABSTRACT: 

The method involves forming a contact hole on an interlayer 
inSuTSting film being formed on a silicon substrate. A contact 
iaver consisting of a Ti film and a TiN film is formed on the 
ISSLtTn^f il- ?he thickness of the TiN .f il^ s set to lOOnm or 
more or 2nonm or less. A tungsten film is formed on the concacc 
TaVlr ^he back etchi ng of the insulating film is carried out by 
reactant ion etching process until the tungsten film and the 
contact layer are exposed. 

Th^ rontact laver is etched by first reactivity ion etching 
orScess such Sat the surface of the tungsten film projects from 
Ke Surface of the contact layer. Then, the contact layer is etched 
bv second reactivity ion etching process with sputtering Property 
Sigh2??han?Se first etching process. A tungsten plug is formed so 
that it is embedded in the contact hole. 

ADVANTAGE - Enables to control plastic deformation of tungsten 
plug. 



